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Description [OnscaBHC H3o6pcreira*il: 



M3o6pereHHe othochtch k crpoHrenbcrBy. b wacTHocni k 3amnre wexaana rpy6 or B03^eficTSHH 
arpeccHHHbix cpeA. a hmchho k ycTpoflcrsaM n/in HaHeceHMH noKpbiTHft Ha BHyrpeHHioio noBepxHOCTb 
npo / aam a HQ-TXxJ)piipoBaH3tt»ix Tpytf. Hcnanb3yeMbix b He<J>Tera30B0i* npoMbnnneHHOcm npn pewoHre oocaAHboc 

KOROHH. 

toBecroa ycraHOBKa. c nowombio kotooom uoran^piwecKHe rpytibi rxxfpupyioT. 3areM noABeprajor 
HopMann3aMiiH toksmm bucokoi! iiacrorbi (TBM), h CMa3Ky Tpy6 ocymecTBJiHK)T AO h nocne rxxJjpHpoaaHHH 
h, ecjTH ao ro^pHpoBamiH CMa3Ky Kpyrjiboc rpyf> ocym;ecTBnHiOT lOBecTHbiMH npneMaMn: caMOiranHBOM 
CMaaoHHoro MaTepnana, nHeHMaxnwecKUM pacnbinenneM win noKpbiBHbtMH npo6KaMn, to nocne 
rtxfpHpoBaHMH cMaoity rpyfS ocyiAecrunyoor c nouocquo namiw, cvtoMeHHoit b cwa3Ke h npbmraBaeuoH Ha 
Tpoce. 

KpoMe Toro, cropeBtnyio cMaosy. HaHeceHHyio nepeA ro^pHpoBaHHexi h oKaramy Meranna nocne TBM, Tamse 
cneAyeT yAanirrb c HHyTpeHHeH noDepxHOCTH Tpy6bi nepeA BTopiniHOH CMa3Koft. 

M3BecxHa TaKJKe ycraHOBKa fx/m HaneceHMH mmakhx noKpbiBHbtx MarepHanoB Ha HHyrpeHHioio noBepxnocrb 
rpy6 c noMombK> nepeMeii^aionnixcH anacnraHbix npo6oK c McxarowecKHM npHBOAOM. Ona coctomt H3 ppyx 
anacTMUHMx npo6oK, OAHa ho KOTopwx noABMJKHa. B npocrpaHCTBO MeaAY npo6KaMM 3annBaiOT pacuerooe 
KQJiOTecTBO noKpbiHHOPO MarepHajia h CMaTbiM B03AyxoM, noAasacMbiM noA H36wto«ihwm AaBJi^mcM 0,2 - 
0,3 Mil a, nepeMeiAaxxT npo6KH no rpy6onpoBOAy. npoorai C03AaK>T Heo6xoAHMyio ROHTUKTHyio 
rcpMeTOTHOCTb, a hx napymnbiH A^aMexp Bbi6npaioT b 3aBncnMOCTH or jxasneHSiH cxaToro B03Ayxa, 
BH3K0CTH noKpbiHHoro MarepHana h B03M02&HOCTH ocTaBneHHH nocneAHero b BHA e tohkojto shakopo cjioh 
Ha HHyrpeHHeA noBepxHOCTH rpyfSonpo boa a. 

OAHaKO Taiuic npo6ioi hjih MaHxerbi Henb3H Hcnojib30BaTb b rxxJrpvrpoBaHHOM rpy6e. Tax KaK hct KoirraKTa 
MaHmeTbi co bccm nepHMerpou rpy6bi. KoHraKT uaHKer h npoAojibHo-ro^HpOBaHHim Tpy6bi 6yAer ronbKo 
no anaAHHaM ro$p, a Ha Bbicrynax rxxfp BHHAy ero OTcyTCTBMH c MamseTaMH 6yAyr CKaruiMBaTbCH oTxoAbi 
o6ropeBrnero Meranna n npeAbnxyineH CMaaiof. noBTOpHan CMaaita nocne o6pa6oTKH TBM Tamuc 6yAer 
3aTCKaTb Ha 3TO HenpiUKMMaeMbie MaioaeroH yHacTXH. 

3aAancH H3o6pcTeHHH hbjihctch noBbmieKEie Ka^iecTBa cMa3KH c OAHOBpCMeHHoft o^mcTKofl BHyTpeHHcd 
noBCpXHOCTH npoA0JTbHo-ro4>pifpoBaHH0H Tpy6bi 3a ewer o6ecne^eHHH KOHTaKTHoro npHnerannH uaHxer no 
nepHMerpy BayrpcHMCVi noBepxHocn* o6pa6arbi BaeMoii rpy6bi. 

IlocTaBJiCHHaH nenb AocTHraercH tcm, hto MamgeTbi HMeioT npo^HmipoBaHHyH) c enaAHHaMM h BbicrynaMM 
noBepxHOCTb, HAeHTHwyio ceueHHK) KOHTaKTupyKHneH Tpy6bi, Ha Bbicrynax MairaeTbt cHa6xeHbi peopaMH 
jsecTKOcTH, npn 3tom JKecTKOCTb MajcKer Ha 3THX yiacTKax paena wm 6anbme KecTKocm Manmex Ha 
ywacTKax hx BnanifH. 

KoHTaKTHaB noBepxHOCTb noABitmHwx h HenoABHJKHbix MaHmeT i^eirnwHa BHyrpeHHeMy npo^wmo 
o6pa6aTbiBaeMon Tpy6bi no ee nepHMerpy. Tan KaK npo^nnb xpy6bi HMeer cnoHcnyro (J>opMy, cocTonnn/K) to 
conpHmeHHbtx ywacTKOB BbicrynoB h HnanjHH, to n/in topo, uro6bi MaHJserbi He Tepnnn ycToifUHBOCTb npw 
npoABHxeHHM b Tpy6e, Ha Manwerax no Bbicrynau BbOionHeHbt pe6pa xecTKocni, Koropwe ooecneMMBaiOT 
paanoMepHoe npit»aTHe MaiLmer k rpyoe h HaHeceime CMa3KH paBHOMepHbiM cnoeM. 

>KecTKOCTb MaHKCT paarawHa Ha KnaAHHax h BWCTynax, Tan KaK auia TpeeKH c TpyooH Ha Bbicrynax 
fkuihme, iieM Ha BnaAHHax. flpw paeHOH jKecrKocrw A^op^auHn Ha Bbicrynax Manner 6yAer 6onbme, mto 
Moser npHBccm k 3areKa*crao pe3HHbi w 6onee 6bicrpoMy ee H3HOcy. McnonHeHHe pe6ep mecTKOCTH Ha 
Bbicrynax Manmer ynpotmner hx, npwueM crenenb mecTKOCTH 3araicnT or MapKM pc3HHbi, ee 
anacniMHocTH, rojrinwHbi MaHxeTbi h pa3MepoB npoAonbHo-ro<J)pHpoBaHHOH rpy6bi. 

Ha (Jjur.l H3o6pajseH o6nniH bha ycrpoikrea; Ha 4>ht.2 noKa3aHa a nonepeuHOM cetieHHH kfaHxera c 
npcxjuin Hpo BaHHoii k ohtsuithom noBepxHOCTbio. noMeroeHHaH BHyrpb npoAooi b«o-rxx{>pnpoBaHHOH rpy6bi, 
pa3pe3 A- A Ha $kt.1. 

ycrpoHCTBO cocroHT H3 Haoopa HenoABMSHbix Kianmer 1 n noABMWHOH MaHxerbi 2 c pe6paMM jkcctkocth 3. 
pacnonoTKeHHbix Ha mroKe ,4 n cMa3o 5, Koropan aanonHner npocrpaHCTBO wexAY MaroKeraMH 1 n 2, a 
TaKJfie coAep«nr KpbiuiKy 6. Koropan coctomt H3 ocHooaHMH 7 h 8 h 3annyniKH 9 co mTyuepOM 10. 
3aKpenneHH0H Ha kohuc npOAonbHO-ro^pHpoBaHHoii rpyCbi ll v HMeioincH BnaAHHbi 12 h Bbicrynbi 13. 

ycrpoHCTBO pa6oraer cneAyioinHM o6pa30M. 

HenoABHJKHbie MaHmerbi 1 mecTKO KpennrcH Ha mroKe 4 h bboahtch c TOpua b npoAonbHO-rxxJipHpOBaHyio 
rpy6y 11. a Manmera 2 HacamHBaeTCfl Ha uitok 4 c B03MoxuiOcruo nepeMettjeHHH no urroKy. npocrpaHCTBO 
Me«AY 3THMH MamKeraMH 3anonHHeTCH cManowwM cocraBOM 5. Coopamibie Ha urroRe MaHmerbi 
npoABuraioT BHyrpb rpy6bi, 3areM c ropna rpy6t»i 11 oAeBajor w Kpenjrr ocHOBaHHH 7h8h 3arnymKy 9 co 

-5*- 



mryuepoM 10 paat^MHow KpbrtnKH 6. Uocjie MOHTaxa ycrpowcTBa na Tpy6e 11 nepe3 nrrynep 10 no^aercn 
j^aRTTpwup B03^yxa. nofl fleucTBiieM Koroporo npoHcxo^Mx npo^mimeHMc BHyrpu Tpy6w Manser 1 n 2 co 
nrroKOM 4 h CMa3&ou 5 mpm/qt hhmh. Ilpn stom aa6op aeno^BnaHbix waHser 1 CHUMaer c BuyrpeHHeii 
nooepxHocxM npoflon taio-rxxJjpwpOBaHHOM Tpy6bi 11 cxapyio cMa3Ky. oRamiHy, a no^BHHHaH name era 2 nojj 
/^eiicrrBMCM ^aBneHUH oo3/jyxa CKantoMT no urroRy. CMa3Ka 5 Bt>maBJiHBaeTCH b aaoop lAcmfjy MaKTserofi h 
npo^iwneM BHyrpeKHeii noBepxHOCTH Tpyow 11 m hbhocktch Ha 3ry nosepxHOCTtx 

Tlpw Bboco^e ro Tpy6bi 11 na6opa Mawser 1 h 2 nporaBqjnarcH cmmjoweHne no/jaw Bcojjyxa nepe3 nrryijep 10 
n jjeMOirrax pao-beMHOfl Rpbtnnui 6. 

Tan Kax MaHTseTbi 1 h 2 kmoot $opMy npo4>H7in HapymHOH KoirraKTHofi noBepxHocrn, H^eHTOTHyro $opMe 

BHyTpCHHCft nOBCpXHOCTH ^pO^0JIbHO-PO$pIIpOBaHHOM Tpy6bl II, TO BHyTpeHHHH nODepXHOCTfa TpytfbX 

paeHOMepHo oHMmaercH HenoAB H m wKrvm MaHaeTauii 1, to ecrb nepe# HaHecemieM cuao&H hoboh crapan 
cKia3Ka ynanHerrcn, a b 3a3op wm#y MaHxeroft 2 h BHyrpcHHefl noBepXHocrwo Tpy6bi 11 BUflaarcHBaercH 
cMa3Ka, KOTopafl pasHowepHo HanocHTCH no BHyrpeHHeH nosepxHoexM no bccm pKHe Tpyfibi. B KamjjoM 
ninopa3Mepe o6cajjHfatx xpy6 pjin oT^ejibuofl tojdhjihm npuMCHHercH nnacrbipb, n/nma nepKMerpa 
HapysHofl noeepxHocTM KOToporo HecKonbRo oojibine ;yrwHbi BHyTpCHHCM noBepxHOcni o6caflHOfl Tpy6bi b 
HHTepBane peMOHra. A Tax ksk n/ama nepnMerpa n/w KajKflod TOJinjHHbi ctchkh cboh, to h BHyrponraft 
npo^roib nnacTbipH pjw ksukjjoh TomnpHbi ctotkh o6cajjHOH Tpy6w paararceH h cooTBercTBeHHO 
Heo6xo^HMo cBoe ycrpoiiCTBO. 

3aBncKMocTt» paaMepoB MaFDKerw or Timopa3MepoB ro$pnpoBaHHbix Tpy6 CBe^ena b Ta6nnny. 

npeftnaraenoe ycrpowcrrBo mokct 6biTb Mcnojib30BaHo npn iraroToaneHHH nnacrbipeii, npMMeHHeMbix pjin 
BOCcraHOBJieHMH repMenmHocni o6caflHbix kojiohh njt aMerpOM 140, 146, 168 mm h /jpyrwx pasMepos. 

CneflyeT HMerb BHM^y, mto b saBwcuMOCTM ot TBepAocrH peaHHbi /njaMerp no^BUKHoft MajuKcrbi noniKeH 
6biTb paBHbDkf n^raMerpy HenosMKHbix waHseT (npw Macno6eH3ocTOftKOH penraie cpe^neft TBep^ocni) kjth 
MeHbuie hx fluaMerpa (npu Macjio6eH3ocroHK0H pc3Miie noBbnueuHOH TBepnocni). nocne^Hee ycnoBue ynreHO 
b AByx nocJiejpoix rpafyax Tadrombi. 

McnoJitooBaHHe H3o6pcTeroiH nooBorarr noBbicwrb Ka^ecrBO HaHeceHHH CMa3KH Ha BHyrpcHHioio 
noBepxHocTb npoflOJibBo-iXK^pHpoBaHHbix Tpy6 w 3Ha^iHTcnbHo coKpaTMTb TexHonormecKyK) onepanjno no 
nojpnoroBKe Tpy6bi k Hcnant^oBamoo b cRBasisie. 

TaxaH MaiDKeTa MO«er (SbiTb npuMeHeHa TaMte npw o6pa6oTKe npoflonbHo-ixxfcpiipoBaHHbix Tpy6, b 
paamracbrx ycrpoftcTBax, rne ohh ncnojib3yH>TCfl. 



Claims [QopMyjia H3o6pereHira): 

YCTPOMCTBO Rfin HAHECEHMH CMA3KM HA BHYTPEHHIOIO flOBEPXHOCTb 
nPOflOJlbHO-rOPPMPOBAHHOft TPYEbl. coAepwamee MexaHjroecKHH npHBojj, hitok c Hadopow 
anacnwHbix KOHTaKnrpyiomwx no nepuMerpy c BHyTperaeH nooepXHoemJO Tpy6w MaHHeT, 
pacnonomeHHhm Mtmpy MaumeTaMM cMa30*aibra cocraB h 3anopirbm y3en. oTjmuaiomeecH tcm, uto 
MamscTbi hmoot MACirriraiyio ceuemno iipoAOjn^o-r^pnpoBaHHOH rpy6bi npo<})H7mpoBannyK> no ce 
enaAMHaw h BbicrynaM noBepxHocrb, npn yrow uanmertj Ha ebicrynax cHa6xeHW pe6paMM xecTKOCTM. a 
xecTKOCTb waHmer Ha yrax y^acrxax paana hjih 6oji brae mecxKOCTH waHKCT Ha y^acxKax nx Etna^m. 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 

The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self- feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 11. After the device is mounted on the pipe 11, compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 1 1, and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PBPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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